Two neuronal, nuclear-localized RNA binding proteins involved in synaptic transmission.
While there is evidence that distinct protein isoforms resulting from alternative pre-mRNA splicing play critical roles in neuronal development and function, little is known about molecules regulating alternative splicing in the nervous system. Using Caenorhabditis elegans as a model for studying neuron/target communication, we report that unc-75 mutant animals display neuroanatomical and behavioral defects indicative of a role in modulating GABAergic and cholinergic neurotransmission but not neuronal development. We show that unc-75 encodes an RRM domain-containing RNA binding protein that is exclusively expressed in the nervous system and neurosecretory gland cells. UNC-75 protein, as well as a subset of related C. elegans RRM proteins, localizes to dynamic nuclear speckles; this localization pattern supports a role for the protein in pre-mRNA splicing. We found that human orthologs of UNC-75, whose splicing activity has recently been documented in vitro, are expressed nearly exclusively in brain and when expressed in C. elegans, rescue unc-75 mutant phenotypes and localize to subnuclear puncta. Furthermore, we report that the subnuclear-localized EXC-7 protein, the C. elegans ortholog of the neuron-restricted Drosophila ELAV splicing factor, acts in parallel to UNC-75 to also affect cholinergic synaptic transmission. In conclusion, we identified a new neuronal, putative pre-mRNA splicing factor, UNC-75, and show that UNC-75, as well as the C. elegans homolog of ELAV, is required for the fine tuning of synaptic transmission. These findings thus provide a novel molecular link between pre-mRNA splicing and presynaptic function.